Abstract. The problem of linear filtration of parameters of the vector of an maneuvering object state is considered. The problems to detect the maneuver and control the filter coefficients are solved. A fuzzy expert system is used to adapt the filter. The efficiency of the filter is shown in the test case.
Introduction
In the organization of traffic of civil aircrafts the control authorities widely use trajectory information coming from the radio surveillance equipment. The surveillance equipment intended for monitoring the position and movement parameters of aircraft include the multipurpose radar systems, automatic dependent surveillance equipment, and multilateration systems. One of the most important parameters characterizing the quality of a radar is the error in estimating the parameters of the aircraft trajectory, especially under the conditions of maneuvering. This error depends on many factors, including the methods and algorithms used for the secondary processing of the radar measurements. In the secondary processing system the dynamic filtering algorithms with maneuver detection are widely used . These algorithms consist of three main modules: maneuver detection module; module for adjusting filter parameters; and filter module [1, 2] . The existing variety of dynamic filtering algorithms is due to the features of the implementation of these modules. For example paper [6] proposes an algorithm for adjusting the Kalman filter by changing the value of the elements of the matrix of the intensities of the forming noises. However, the feature of this algorithm is the iterative adjustment, which leads to the dynamic filtering error in the transition period. The purpose of the work is to reduce the dynamic error of the    -filtering of the trajectory parameters of the maneuvering aircraft. The problem to be solved is the development of the algorithm to adjust    -filter parameters
Mathematical formulation of the problem
Let the parameters of the trajectory of the maneuvering aircraft on the time interval   0 t ,T be described by the difference equation [1, 2] :
and the observation equation has the form
where   j X is the vector of the process parameters; 
Solution to the problem
To improve the speed of the estimation   j X  of the parameters vector and to reduce the requirements for the amount of memory and performance of the digital computer complex of the subsystem for secondary processing of trajectory measurements, we will consider the    -filter as tracking filter [1] :
where
are elements of the matrix of the amplification coefficients
In the general case, when the state vector of a nonobjectifying object is filtered the coefficients
vary according to the following law [1] :
Thus, in order to adapt the    -filter, it is necessary to solve consistently two main problems: to detect the beginning or ending of the maneuver and to control the values of the amplification coefficient
Let us consider successively the possible solutions to these problems.
The problem to detect a maneuver. To solve this problem, it is necessary to enter a maneuver detector (MD) [1, 2] in the adaptive    -filter, which should form a maneuver sign
assumes a value of "1" in case of detecting the beginning of maneuver (continuation of maneuver), or "0" in case of the maneuver end (lack of maneuver). Let us introduce, by analogy with [6] , two additional characteristics of residual: the modulus of the arithmetic mean of the residual   ε j , and the arithmetic mean of the modulus of the residual value   ε j (for simplicity, without loss of generality, we assume that the residual is scalar)
where n is the number of consecutive subsequent measurements used to detect maneuvering,
The criterion for detecting a maneuver, taking (4) into account, takes the form
The problem to control the values of the amplification coefficient elements   j K . To adapt the    -filter to change of the model of the movement of an object we use the operatively advising expert system (OAES), which is based on the application of fuzzy logic inference [26] [27] [28] . We will assume that the process of the filter functioning can be represented in the form of a tuple of some problem situations (PrS). Any PrS can be described by a situational vector 1  is some allowable mean-square error   ε j Let these variables be described by the following term sets:
"VSE","SE","AE", 1 5 "BE","VBE"
where "PE", "IDE" are the terms "permissible error" and "invalid dynamic error", respectively, "VSE" is "very small error", "SE" is "small error", "AE" is "average error", "BE" is "large error", "VBE" is "very large error". We assume that the linguistic variable 1 sv is given on a unified universal set 
Let the terms of a linguistic variable 1 sv be described by membership functions of the singleton type:
,
, if x x .
The terms of the linguistic variable 2 sv are described by the following membership functions [3] : the terms
the terms 2  3  4  2  2  2 SV , SV , SV :
where 2 
In the case when 1 sv takes the linguistic meaning "invalid dynamic error", the precedent vector contains a linguistic variable 1 pv specified on the universe
, and its terms are described by membership
Let the linguistic variable 1 pv be described by the following term sets:
where "VSV "
 is "very small value of the parameter   j  ", "SV "  is "small value of the parameter   We define the terms of the set 1 PV by membership functions similarly to (6), (7) .
The system of rules describing the mechanism for solving the current PrS arising during the operation of the    -filter takes the form: 
